The present study examines whether aspects of parental communication about smoking function as antecedents of adolescent smoking cognitions. In this longitudinal full-family study (428 families), parent and adolescent reports were used to assess parental communication. Concepts of the Theory of Planned Behavior were measured among adolescents. Differences between older and younger siblings within the family were examined. Cross-sectionally, frequency and quality of communication were associated with smoking cognitions. Longitudinally, only quality of communication preceded smoking cognitions. This effect was mainly found for younger siblings. The results of this study emphasize the importance of quality of parental communication rather than frequency. Communication patterns based on mutual respect and equality help to prevent adolescent smoking onset.
Smoking is considered one of the largest preventable causes of premature mortality and morbidity (World Health Organization [WHO], 2005) . Because the largest increase in smoking can be observed during adolescence, prevention should focus on this period in life. Although adolescent smoking behavior initially is of experimental nature, the addictive nature of nicotine often leads to the development of a more established behavioral pattern (Chassin, Presson, Sherman, & Edwards, 1990; Rose, Chassin, Presson, & Sherman, 1996; Stanton, 1995) . By discouraging adolescents to experiment with smoking, the development of a persistent smoking habit may be prevented.
As one of the most important role models and primary socializing agents in the life of an adolescent, the role of parents should not be underestimated. Empirical studies have shown that different parenting practices are related to smoking onset (Conrad, Flay, & Hill, 1992; Kodl & Mermelstein, 2004; Maccoby & Martin, 1983; Melby, Conger, Conger, & Lorenz, 1993; Petraitis, Flay, & Miller, 1995) . In their attempts to influence their child's decision to smoke, parents engage in different socializing efforts, such as constructive forms of communication about smoking issues. These may affect adolescents' opinions about smoking and personal strengths to resist smoking, which in turn are related to smoking onset. In the present study, we test whether parental communication about smoking matters is indirectly related to adolescents' smoking through smoking-specific cognitions (see Figure 1 ). These cognitions are derived from the Theory of Planned Behavior.
The use of the Theory of Planned Behavior in predicting health risk behavior is well established (De Vries, Backbier, Kok, & Dijkstra, 1995; Godin & Kok, 1996; Hanson, 1997; Hill, Boudreau, Amyot, Dery & Godin, 1997; Petraitis et al., 1995) . The model postulates that human action is guided by three kinds of considerations. With respect to smoking, expectations about the eventual consequences lead to a favorable or unfavorable attitude toward smoking, beliefs about the normative expectations of important others lead to subjective norms, and beliefs about the presence of factors that may facilitate or hinder the performance of this behavior lead to self-efficacy to resist smoking. Intention is a function of these three determinants and is in its turn assumed to be an immediate antecedent of smoking. According to the Theory of Planned Behavior, factors other than the three mentioned constructs can influence behavior by shaping these constructs (Ajzen, 1991; Flay et al., 1998; Petraitis, et al., 1995) .
Ample studies have shown support for the predictive value of the proximal variables included in the Theory of Planned Behavior of smoking in adolescence (Engels, Knibbe, & Drop, 1999; Flay et al., 1994; Hanson, 1997; Harakeh, Scholte, Vermulst, De Vries, & Engels, 2004) . In their review, Petraitis, Flay, and Miller (1995) argued that it is crucial that more insight is gained into distal factors that are preceding these smoking-specific cognitions. In an attempt to test the effect of distal factors, Harakeh et al. (2004) extended the Theory of Planned Behavior with general parenting factors. Findings showed that the quality of the relationship and parental knowledge of offspring whereabouts were indirectly related to adolescents' smoking onset. The present study elaborates on this study by focusing on smoking-specific parenting practices rather than general parenting practices. 1 Although most studies focus on general parenting practices, a growing number of studies show that smoking-specific parenting practices reduce the odds of adolescents being involved in smoking. These practices include specific strategies that aim to prevent smoking onset, for instance by setting rules, transmitting knowledge on smoking, encouraging antismoking attitudes, and helping adolescents to develop skills to resist smoking (i.e., antismoking socialization practices) (Ennett, Bauman, Foshee, Pemberton, & Hicks, 2001; Henriksen & Jackson, 1998; Jackson & Dickinson, 2003; Jackson & Henriksen, 1997) . Studies that have examined the role of antismoking socialization practices generally found lower smoking rates among adolescents whose parents engage in antismoking socialization (Clark, Scarisbrick Hauser, Gautam, & Wirk, 1992; Engels & Willemsen, 2004; Harakeh, Scholte, De Vries, & Engels, 2005; Sargent & Dalton, 2001) .
Within the range of antismoking socialization practices that parents have at their disposal, verbal communication is considered to be the most direct and fundamental path through which parents express their feelings and concerns about smoking. Discussing the pros and cons of smoking with their children is considered to be an important mean through which parents might regulate their offspring's smoking (Andrews, Hops, Ary, & Tildesley, 1993; Distefan, Gilpin, Choi, & Pierce, 1998; Ennett et al., 2001 ). Instead of a simplistic conceptualization, communication needs to be considered as a multidimensional process (Jaccard, Dittus, & Gordon, 1998; Miller, Levin, Whitaker, & Xu, 1998) . Findings from a study on the relation between antismoking socialization and adolescent smoking showed that a higher quality of parental communication on smoking matters in protecting adolescents from smoking. However, more frequent communication on smoking was associated with an increased risk for smoking behavior (Harakeh et al., 2005) . Although some studies found a high frequency of discussions on smoking associated with lower smoking rates in adolescents (Engels & Willemsen, 2004; Ennett et al., 2001) , others found more frequent discussions about smoking to be related to higher smoking rates (Clark et al., 1999 ). An explanation for the positive relationship between frequency of communication and smoking may be found in the cross-sectional nature of the different studies; perhaps parents start to communicate about smoking more often if they notice that their child initiated smoking. This strongly stresses the need for longitudinal studies on the effects of communication on adolescent smoking.
The aforementioned studies exclusively focused on the direct effects of smoking-specific parenting practices on adolescent smoking. By our knowledge, only one study examined the role of smoking-specific parental factors as a predictor of smoking-related cognitions. By using the I-Change Model, a number of parenting practices were identified as antecedents of smoking cognitions, such as setting house rules and expected negative parental reactions toward smoking (Huver, Engels, & De Vries, 2006 ). We will elaborate on this study by examining whether frequency and quality of communication function as antecedents of the proximal factors of the Theory of Planned Behavior and therefore indirectly affect adolescent smoking onset. Frequency and quality of communication may have differential effects on different smoking cognitions. For instance, as quality of communication relates to aspects of the content of parent-child communication, and how parents communicate, higher quality of communication may be more likely to evoke systematic processing on an in-depth level. Consequently, communication that is processed systematically has been found more likely to change attitudes (Petty & Cacioppo, 1986) . Frequency of communication, on the other hand, may be more likely to operate on a more superficial level of processing and affect subjective norms rather than attitudes.
In addition to socialization by general and smoking-specific parenting, studies have shown that an important mechanism of child socialization regarding tobacco use is the exposure to adults who smoke (Kandel & Wu, 1995) . Besides the direct effect from parental smoking on adolescent smoking, it is also plausible to assume that parental smoking has an effect on smoking cognitions of the child. Parental smoking may increase the risk of developing a prosmoking attitude. Furthermore, parental smoking may increase a feeling of perceived parental approval; parents who smoke may also perceive they lack credibility as a source for antismoking socialization and therefore do not disapprove of their child's smoking (Clark et al., 1999) . However, studies have shown protective effects of antismoking socialization factors even from parents who smoke (Henriksen & Jackson, 1998; Jackson & Henriksen, 1997; Sargent & Dalton, 2001 ). Therefore it is important to examine how parental smoking affects adolescent smoking cognitions.
In addition to focusing on the role of frequency and quality of communication and parental smoking in predicting adolescent smoking, we tested for differential effects within the family between older and younger siblings. The effects of parental practices may be stronger for younger adolescents, whereas older adolescents may be more susceptible to peer influence (Avenoli & Merikangas, 2003) . A full-family design allows for the testing of differences between older and younger siblings.
In conclusion, the aim of this study is to test whether parental communication is important in shaping adolescent smoking cognitions, which in turn affects adolescent smoking. The present study is innovative in various ways. For the first time a model on the link between parental communication on smoking and adolescent smoking cognitions was tested using a so-called full-family design. This design provided data from multiple informants: the father, the mother, and both the oldest and youngest sibling. Although the aim of this study was not to test differences between reports of parents and adolescents, consistency of findings across family raters provides more substantial evidence for the significance of findings. Furthermore, the design enabled us to test whether associations between parental communication about smoking and adolescent smoking differed for the oldest and the youngest adolescent. Although most studies that use a full-family design have cross-sectional data, the structural equation models in the present study were tested with both cross-sectional and longitudinal data, allowing us to focus on the actual precursors of smoking initiation in youths.
Method

Procedure
The present study was part of the Family and Health Project (Harakeh et al., 2005; Van der Vorst, Engels, Meeus, & Dekovic, 2005) . The addresses of families with both parents and two adolescents (13 to 16 years) were selected from registers of 22 municipalities in the Netherlands. We sent letters and informed-consent forms to 5,602 families to invite them to participate in our study; 981 families responded. From these families, 96 families did not fulfill the inclusion criteria or were not willing to participate. Selected families received a letter in which they were asked to return the included response form if they decided to participate in a longitudinal study with three waves (with an interval of 1 year). Initially, 885 families returned the response form and were willing to participate. These families were approached by telephone to check whether they fulfilled the criteria. Finally, 428 families were selected to participate in the study to obtain an equal distribution of educational level of the adolescents and to get an equal number of possible sibling dyads (i.e., 108 boy-boy, 118 boy-girl, 96 girl-boy, 106 girl-girl). Between November 2002 and April 2003, the families were visited in their homes by interviewers. To maintain confidentiality, each family member filled out questionnaires in private. Furthermore, participants were asked not to discuss the questionnaire with each other. Families received 30 Euros after all family members filled out the questionnaire. In the present study, we used data from two waves with 1-year interval. A total of 416 families provided complete data at the second wave, resulting in a response rate of 97%.
Participants
Participants consisted of a longitudinal panel of families with a mother, a father, and two adolescent children. Three inclusion criteria were used: parents had to be married or living together, family members were biologically related to each other, and participating siblings were neither twins nor had mental or physical disabilities. At T1, older siblings were between 14 and 17 years (M ϭ 15.22, SD ϭ .60), and younger siblings were between 13 and 15 years (M ϭ 13.36, SD ϭ .50). The gender distribution was almost even (430 boys vs. 426 girls). More than 95% of the family members were of Dutch origin. With respect to education, adolescents were equally divided over three educational levels; one third of the respondents followed special or lower education; one third followed intermediate, general education; and the remaining group followed the highest level of secondary school in the Netherlands (preparatory college and university education).
Measures
The distal factors in the models (frequency and quality of communication, parental smoking behavior) were measured by reports of the four family members at T1. Proximal factors (smoking cognitions) and dependent smoking variable were only measured by adolescents' report. For instance, in the model reported by the mother, communication and parental smoking were measured by report of the mother, whereas the other variables were measured by adolescents' report.
Quality of communication. This scale was assessed with six items representing the quality of communication about smoking between the parent and the adolescent (e.g., "My mother and I are interested in each other's opinion about smoking") on a 5-point scale (Harakeh et al., 2005) . Response categories ranged from 1 ("completely not true") to 5 ("completely true"). Cronbach's alpha ranged from .74 to .83 for the four family members.
Frequency of communication. This scale was assessed by eight items, referring to how often in the past 12 months the mother and the father talked with their children about the issues concerning smoking (e.g., "During the last 12 months, how many times did your mother talk to you about how to resist peer pressure to use tobacco use?") on a 5-point scale ranging from 1 ("never") to 5 ("very often") (Ennett et al., 2001) . Cronbach's alphas were between .88 and .91.
Attitude. Attitudes toward smoking reflect the degree to which adolescents appraise or have a positive regard for smoking. Attitudes toward daily smoking were measured on a bipolar scale of which the seven items represent negative and positive attitudes (Dijkstra, De Vries, & Bakker, 1996) . The negative words were unpleasant, harmful, useless, boring, hazardous, unhealthy, and bad. The positive words were pleasant, harmless, useful, exciting, healthy, and good. On a scale of 1 to 7, respondents could rate their preference regarding each of the attitudes. High scores imply strong prosmoking attitudes. Cronbach's alphas were .88 (oldest sibling) and .93 (youngest sibling).
Self-efficacy. A self-efficacy instrument was used to explore the expected self-efficacy not to smoke in smoking-specific and tempting situations (Engels et al., 1999) . Six items on a 6-point scale, varying from 1 ("very difficult") to 6 ("very easy"), were used to measure this. The following are examples of these items: "Not to smoke if my friends smoke is for me . . ." or "To think of a reason not to smoke is for me . . ." Cronbach's alphas were .87 (oldest sibling) and .85 (youngest sibling).
Perceived social norm regarding smoking. Researchers assessed the perceived social norm with respect to smoking for parents and friends by adolescent's perception of parental approval of adolescent smoking and approval of smoking by friends (De Vries et al., 1995) . Two items on a 4-point scale ranging from 1 ("definitely not") to 4 ("definitely") were used to measure both. Cronbach's alphas for norms were between .68 and .87.
Parental smoking.
To assess parental smoking status we asked the parents for their smoking habits (De Vries, Engels, Kremers, Wetzels, & Mudde, 2003) . Response categories varied from 1 ("I have never smoked") to 8 ("I smoke at least once a day"). Because of the skewness of the distribution over the eight categories, this variable was transformed to a new variable ranging from 1 to 5 (1 ϭ I have never smoked, not even one puff; 2 ϭ I tried smoking, I don't smoke anymore; 3 ϭ I stopped smoking, after smoking at least once a month; 4 ϭ I smoke occasionally at least once a month; 5 ϭ I smoke at least once a day). In the present study we decided only to use self-report. However, researchers recently showed large congruence between parent report and proxy child report (Harakeh et al., 2005) .
Intention. Researchers assessed adolescent's intention by measuring the intention to start smoking among nonsmokers and the intention to quit smoking among smokers (Kremers, 2002) . A new variable was constructed with response categories varying from 1 to 5 (1 ϭ I will never smoke; 2 ϭ I think I will never start smoking; 3 ϭ I will probably start smoking someday; 4 ϭ I do smoke, but I will stop smoking within 1 year; and 5 ϭ I do smoke, but I will stop smoking within 5 years). A higher score refers to a prosmoking intention.
Adolescent smoking. Adolescent smoking behavior was assessed by asking participants to fill out what stage of smoking applied to them (De Vries et al., 2003) . Response categories ranged from 1 ("I have never smoked, not even one puff") to 9 ("I smoke at least once a day"). Because of the skewness of the distribution, a new variable was constructed with five categories ranging from 1 to 5 (1 ϭ I have never smoked, not even one puff; 2 ϭ I tried smoking, I don't smoke anymore; 3 ϭ I stopped smoking, after smoking at least once month; 4 ϭ I smoke occasionally, but not every day; 5 ϭ I smoke at least once a day).
2
Strategy for Analysis
Descriptive analyses are conducted to give information about the distribution of smoking in the sample. To examine whether frequency and quality of communication are indirectly related to adolescent smoking through smoking cognitions, structural equation models were tested as depicted in Figure 1 . A total of eight models were tested: (1) a model with frequency and quality of mother's communication reported by siblings, (2) a model with frequency and quality of father's communication reported by siblings, (3) a model with frequency and quality of mother's communication reported by mother, and (4) a model with frequency and quality of father's communication reported by father. All these four models were tested with cross-sectional (T1) and longitudinal (T1 and T2) data.
The models based on longitudinal data are intended to predict smoking onset of siblings at T2. Therefore siblings who never smoked should be selected at T1. Our data consisted of 178 oldest-youngest sibling pairs who reported to have never smoked at T1, 42 pairs in which only the oldest siblings never smoked, and 94 pairs in which only the youngest sibling had never smoked. Restricting the analyses only to the 178 oldest-youngest siblings who both never smoked would exclude the 42 oldest siblings and the 94 youngest siblings who never smoked. This would be a dramatic reduction of the sample size. For this reason we decided to include 42 oldest siblings who never smoked and declared the values of the all the variables of the youngest siblings at T1 and T2 as missing. This means that we can make an optimal use of 220 nonsmoking oldest siblings, thereby excluding the 42 youngest siblings who (ever) smoked. We did the same for the 94 youngest siblings, which means that we made use of 272 youngest siblings who never smoked and excluded 94 oldest siblings who (ever) smoked. The total sample size became 314 (178 oldest and youngest siblings who never smoked, 42 oldest who never smoked, and 94 youngest siblings who never smoked)-creating a dataset with missing values. To handle this problem, the software package Mplus (Muthén & Muthén, 2001 ) was used to test our models. This package has several possibilities to handle missing values.
Using the individual items as indicators for each of the latent variables, the number of parameters to be estimated is too large with respect to the sample size. To solve this problem we used parcels as indicators for the latent variables (Bandalos & Finney, 2001) . Parcels are combinations of subsets of items underlying a latent variable. For each of the latent variables, frequency of communication, quality of communication, attitude, self-efficacy, and parental norms regarding smoking, the items were divided in two equal parts. Items with equivalent factor loadings were split up into two groups, leading to parcels representing the original factor structure of the latent variable. Scores on parcels are computed by summing the items of each part. For norms regarding smoking of friends, we used the two items as indicators.
The variable intention to smoke and adolescent smoking was measured by one item each. These variables are denoted as ordered categorical (ordinal), implying that standard structural equation modeling (SEM) procedures are not well suited. Mplus can handle dependent ordered categorical variables adequately. We used the Weighed Least Square with adjusted Means (WLSM estimator) as estimation method for our models with ordered categorical variables (Muthén & Muthén, 2001 ). Standard chi-square tests were replaced by robust chi-square variates to test model fit. In conjunction with the robust chi-square variates, we decided to use two fit measures recommended by several authors: The Root Mean Square Error of Approximation (RMSEA) (Byrne, 1998; Kaplan, 2000) and The Comparative Fit Index (CFI) of Bentler (Kaplan, 2000; Kline, 1998) . RMSEA values less than or equal to .05 are preferred, but values between .05 and .08 are indicative of fair fit (Kaplan, 2000) . CFI values above .95 are preferred (Kaplan, 2000) but should not be lower than .90 (Kline, 1998) . To prevent too complex figures, the correlations between latent variables and the measurement part of the model are not included in the model of Figure 1 but are reported in Appendices 1 and 2, respectively.
A prerequisite for testing differences between structural relations of older and younger siblings is that the measurement models for older and younger siblings are invariant. To test this condition we conducted preliminary confirmatory factor analyses with maximum likelihood estimation for each of the eight models excluding the five smoking variables. In a first step the chi-square value of the unconstrained model was determined. For the second step the factor loadings were constrained to be equal for the corresponding parcels or items of the older and younger siblings. The increase in chi-square values between the first and second step was computed. None of the eight models showed a significant increase in chisquare, implying that testing differences between structural relations of the older and younger sibling is allowed.
To test differences in structural paths between older and younger siblings, we used chi-square difference tests. Because the WLSM estimator was used, standard difference chi-square tests are not allowed: differences between robust chi-squares do not have a chi-square distribution. Instead we used the testing procedure described by Satorra and Bentler (2001) and Muthén and Muthén (2001) . In this procedure the robust chi-square values are rescaled to standard chi-square values.
Results
Descriptive Statistics
With respect to smoking at T1, 51.6% of the older siblings had never smoked, 26.8% had tried smoking, 4.4% had stopped smoking, 9.4% smoked occasionally, and 7.7% reported daily smoking. Of the younger siblings 64% had never smoked, 25.2% tried smoking, 3.1% had stopped smoking, 4.2% smoked occasionally, and 3.5% reported daily smoking. At T2, 48.3% of older siblings had never smoked, whereas daily smoking increased to 9.4%. Among older siblings 57.6% had never smoked, whereas daily smoking increased to 7.7%.
With respect to smoking of the mothers at T1, 21.2% had never smoked, 17.9% had tried smoking, 40.2% had stopped smoking, 3% smoked occasionally, and 17.6% reported daily smoking. Among fathers, 21.1% had never smoked, 20.4% had tried smoking, 34.7% had stopped smoking, 7.3% smoked occasionally, and 16.4% reported daily smoking. Smoking rates of the parents were quite stable over the two waves. Correlations between smoking at T1 and T2 were .92 for mothers and .90 for fathers.
The model as depicted in Figure 1 was tested with both crosssectional and longitudinal data. Appendix A shows the correlations between the different latent variables and dependent variables. Although some correlations were only significant crosssectionally, the general pattern of correlations was similar for the cross-sectional and the longitudinal models. The factor loadings of the parcels representing the original factor structure of the original latent variables were satisfactory (see Appendix B). Table 1 shows the fit indices for the eight structural equation models. Table 2 depicts the strengths of the pathways between the variables in the different models discussed following. 
Cross-Sectional Models
Model of mother with communication reported by siblings (first column, Table 2 ). The model reported by siblings about the mother showed an acceptable fit. Frequency and quality of communication and smoking-specific cognitions explained 61% of the variance of the intention to smoke and 67% of the variance of smoking among the older siblings. With regard to younger siblings, the explained variance for intention and smoking was respectively 68% and 56%.
For both siblings, more frequent communication about smoking by the mother was related to lower self-efficacy and lower perceived parental prosmoking norms. Only for older siblings we found more frequent communication to be related with a stronger positive attitude toward smoking. For both siblings, higher quality of communication was associated with a weaker prosmoking attitude, lower prosmoking norms of friends, and higher self-efficacy. No significant association was found between quality of communication and perceived norms of parents. Positive associations were found between parental smoking and prosmoking norms of parents, as well as between parental smoking and a higher intention to smoke. Concerning the direct relations of the smoking cognitions of the Theory of Planned Behavior with intention to smoke, a positive attitude toward smoking and prosmoking norms of friends were both related to a higher intention to smoke, whereas more self-efficacy was related to a lower intention to smoke. Finally, a positive association was found between intention to smoke and actual adolescent smoking.
Results showed that four paths were significantly different for older and younger siblings. First, the relationship between quality of communication and self-efficacy was stronger for younger siblings (⌬ 2 (1) ϭ 4.66, p Ͻ .05). Second, the path between attitude and intention was stronger for older siblings (⌬ 2 (1) ϭ 4.21, p Ͻ .01), whereas the path between self-efficacy and intention was stronger for younger siblings (⌬ 2 (1) ϭ 11.07, p Ͻ .01). Finally, the association between intention to smoke and actual smoking appeared to be stronger for older siblings (⌬ 2 (1) ϭ 6.28, p Ͻ .05). Table 2 ). The model reported by siblings about the fathers showed an acceptable fit. Frequency and quality of communication and smoking-specific cognitions explained 62% of the variance of intention to smoke and 66% of the variance of smoking among older siblings. With regard to younger siblings the explained variance for intention and smoking was respectively 68% and 57%. In general, the pathways between the latent variables in the model reported by siblings about the father were similar to those found in the model for mother regarded by adolescents. No significant differences were found between older and younger siblings. Table 2 ). This model also showed an acceptable fit. The distal and proximal factors explained 62% of the variance of intention to smoke and 68% of the variance of smoking among older siblings. With regard to younger siblings, the explained variance for intention and smoking was respectively 64% and 55%.
Model of father with communication reported by siblings (second column,
Model of mother with communication reported by mothers (third column,
In general, the associations in the model reported by the mother were similar as to those found in the corresponding models based on adolescent report, with a few exceptions. The positive relationship between frequency of communication and attitude in this model was not only found significant for older siblings but also for younger siblings. The paths between frequency of communication and self-efficacy, and between quality of communication and norms of friends, were no longer significant for the younger sibling. The pathways between the proximal factors and intention to smoke were similar to those in the models reported by the adolescents. Tests for possible differences in paths between older and younger siblings showed no significant findings. Table 2 ). The model on adolescents' smoking behavior reported by the father showed an acceptable fit. Frequency and quality of communication and smoking-specific cognitions explained 64% of the variance of intention to smoke and 67% of the variance of smoking among older siblings. With regard to younger siblings, the explained variance for intention and smoking was respectively 68% and 55%.
Model of father with communication reported by father (fourth column,
Although most associations found in the model reported by the father were similar to those in the model reported by the mother, a few differences were found. The associations between frequency of communication and norms of parents were not significant for both older and younger siblings. However, a significant path was found between frequency and self-efficacy of the younger sibling (negative) that was not significant in the mother report, as well as the relationship between quality of communication and norms of friends for younger siblings that was not significant in the mother model, yet significant in the father model. With regard to the associations between smoking cognitions and intention to smoke, we found a significant pathway between perceived norm of parents and intention to smoke, which was not significant in the other cross-sectional models. Furthermore, no significant differences were found between the paths of older and younger siblings.
Conclusions. In general, the cross-sectional models showed a consistent pattern of associations over the different models. Frequency and quality of communication were associated with the smoking cognitions of the Theory of Planned Behavior, except for norms of parents. Consequently, smoking cognitions were related to intention to smoke, except for norms of parents. Differences between older and younger siblings were only found in one model. Table 2 ). The longitudinal model on adolescents' smoking behavior reported by the adolescents about mother showed a good fit. Frequency and quality of communication and smokingspecific cognitions explained 45% of the variance of intention to smoke and 23% of smoking onset among older siblings. With regard to younger siblings, the explained variance for intention and smoking onset was respectively 52% and 18%.
Longitudinal Models Model of mother with communication reported by siblings (fifth column,
The pathways between frequency of communication and the smoking cognitions were not significant for both older and younger siblings. For older siblings, higher quality of communication was related to a lower prosmoking attitude and lower perceived approval by friends. With respect to younger siblings, quality of communication showed a direct positive association with self-efficacy and negative associations with attitude and norms of parents. Parental smoking was positively related to the norm of parents in older siblings; however, this relationship was nonsignificant for younger siblings. The opposite was found for parental smoking and intention to smoke; this association was only found significant for younger siblings.
With regard to the smoking cognitions of the Theory of Planned Behavior, higher prosmoking attitude was related with a higher intention to smoke, whereas more self-efficacy was negatively associated with intention. The pathway between norms of parents and intention was nonsignificant, and norms of friends only showed a direct positive association with intention of oldest siblings. Intention was positively related to adolescent smoking. In this model we did not find differences in paths between older and younger siblings. Table 2 ). The longitudinal model on children's smoking behavior reported by the adolescents about father showed a good fit. Frequency and quality of communication and smoking-specific cognitions explained 47% of the variance of intention to smoke and 22% of smoking onset among older siblings. With regard to younger siblings, the explained variance for intention and smoking onset was respectively 49% and 19%.
Model of father with communication reported by siblings (sixth column,
The pathways between frequency of communication about smoking and attitude, self-efficacy, and norm of parents were nonsignificant. Associations between quality of communication and attitude, norm parents, and norm friends were not significant for older siblings, yet they were significant for younger siblings. Quality of communication showed a positive association with self-efficacy only for older siblings. Other associations were similar to those found in the model as reported by the children about mother. No significant differences were found between paths of older and younger siblings.
Model of mother with communication reported by mother (seventh column, Table 2 ). The longitudinal model on adolescents' smoking behavior reported by mother showed a good fit. Frequency and quality of communication and smoking-specific cognitions explained 48% of the variance of intention to smoke and 20% of smoking among older siblings. With regard to younger siblings, the explained variance for intention and smoking was respectively 51% and 16%.
With respect to the associations between the distal factors and the proximal factors, none of the associations were significant for the older siblings. For younger siblings, only frequency of communication and norm of parents, and quality of communication and attitude were negatively related. Quality of communication showed a positive association with self-efficacy. Attitude (positive) and self-efficacy (negative) showed direct associations with intention to smoke. Norms of friends and of parents were not associated with intention to smoke. Parental smoking was positively related to norms of parents for both older and younger siblings. Parental smoking was positively associated to intention to smoke only for younger siblings. Table 2 ). The longitudinal model on adolescents' smoking behavior reported by father showed a good fit. Frequency and quality of communication and smoking-specific cognitions explained 49% of the variance of intention to smoke and 21.3% of smoking onset among older siblings. With regard to younger siblings, the explained variance for intention and smoking onset was respectively 46% and 18%.
Model of father with communication reported by father (eighth column,
Most pathways were similar to those of the model on smoking behavior reported by the mother, with a few exceptions. Norms of friends and intention to smoke of older siblings were positively related; associations between frequency of communication and norms of parents, quality of communication and self-efficacy, and parental smoking and intention to smoke among younger siblings were no longer significant. No significant differences were found between older and younger siblings.
Conclusions. In contrast to the cross-sectional models, in the longitudinal models most pathways between frequency and smoking cognitions were not significant. A similar trend was observed for pathways between quality of communication and smoking cognitions for the older siblings. For the younger sibling, a different pattern was found. Associations with quality of communication and attitude were consistently significant. With respect to the relationship between quality of communication and self-efficacy, we only found significant effects for mother (reported by child and the mother), and not for father. Associations of quality of communication with norms of parents were only significant in models reported by children, and associations with norms of friends were only significant in the model reported by adolescents about father. Associations between parental smoking and intention to smoke disappeared for older siblings in all four models. Pathways between parental smoking and norms of parents were not significant for younger siblings in models reported by adolescents. With respect to the Theory of Planned Behavior, associations between smoking cognitions and intention to smoke that were significant in the cross-sectional models remained significant in the longitudinal models, except for pathways between norms of friends and intention for the youngest sibling.
Discussion
The present study aimed to test whether frequency and quality of communication about smoking function as antecedents of cognitive factors of the Theory of Planned Behavior, which in turn, are precursors of adolescent smoking. The results support (crosssectionally and longitudinally) the predictive value of the smoking cognitions of the Theory of Planned Behavior, except for social norms (Conrad et al., 1992; De Vries, Dijkstra, & Kuhlman, 1988; Engels et al., 1999; Flay et al., 1994; Hanson, 1997; Harakeh et al., 2004; Spijkerman, Van den Eijnden, Vitale, & Engels, 2004) . Furthermore, both frequency and quality of communication are cross-sectionally related to smoking cognitions. However, longitudinally, only quality of communication seems to indirectly affect smoking at the second wave (and mainly in the younger siblings).
Frequency of communication appears to be indirectly related to adolescent smoking through the smoking cognitions; more frequent communication was related to a higher prosmoking attitude, lower self-efficacy, and lower perceived parental approval in the cross-sectional models. These findings are in line with other studies showing that frequency of communication was related to an increased risk for smoking (Clark et al., 1999; Jackson & Henriksen, 1997) . Explanation for these results may be found in the cross-sectional nature of these analyses. More logical than to suggest that more frequent communication about smoking leads to higher scores on smoking cognitions, these results may indicate that parents start to communicate more frequently about smoking as soon as they notice that their child is smoking, hoping to affect the child's attitude toward smoking (Ennett et al., 2001) . Nonetheless, in the longitudinal models on the subgroup of neversmokers at T1, the pathways between frequency of communication and smoking cognitions were no longer significant. This may suggest that indeed many parents start discussing the topic of smoking after their child starts to smoke.
Cross-sectionally, quality of communication was related to smoking cognitions for oldest and youngest siblings, except for parental norms. Higher quality of communication was associated with a lower prosmoking attitude, perceived approval of friends, and a higher self-efficacy. Longitudinally, the results show a different pattern. Concerning older siblings, quality of communication hardly affects smoking cognitions. Concerning younger siblings, however, we found strong pathways between quality of communication and attitude, indicating that higher quality of communication indirectly affects smoking onset through attitude toward smoking. This is in line with studies that suggest that communication patterns characterized by higher quality are more likely to evoke systematic and in-depth processing and are therefore more likely to change one's cognitions (Petty & Cacioppo, 1986) . Because cognitions have been found hard to change, more frequent communication without paying attention to the content of communication is more likely to be processed on a superficial level and therefore more likely to fail in changing one's cognitions. The differences in findings between younger and older siblings may support the assumption that younger adolescents may be more susceptible to parental influence than older adolescents (Chassin, Presson, & Sherman, 1984) . Quality of communication of the mother was positively associated with self-efficacy of the youngest child. An explanation for not finding this effect in the models on paternal communication may be that in most traditional families, mothers are still more involved in child rearing and spend more time with their children than fathers do (which appeared to be the case from our data). 4 Significant pathways were found between parental smoking and perceived approval of smoking by parents in both cross-sectional and longitudinal models, indicating that children do not expect their parents to disapprove behavior that is congruent with their own. This result underlines the argument of lack of credibility to engage in antismoking parenting practices that are incongruent with the behavior (Jackson & Dickinson, 2003) . The path between parental smoking and perceived parental norms in the longitudinal models was found significant in all models except for the models for the younger sibling reported by the child. Perhaps this is not yet an issue among younger children because smoking rates are lower in this group, or younger children believe that their parents have a legitimate right to disapprove certain behaviors regardless of the parents' own behavior.
The smoking cognitions of the Theory of Planned Behavior were consistent antecedents of the intention to smoke. However, longitudinally, norms of friends were not associated with the intention to smoke of the youngest sibling. This might be explained by the low smoking rates of adolescents at this age. With respect to smoking, peer influence might become more salient if children are older. Furthermore, for both older and youngest siblings, in both cross-sectional and longitudinal models, we did not find support for the predictive value of parental norms. Apparently, parental (dis)approval is irrelevant in forming a prosmoking intention. A methodological explanation, however, would be that perceived parental norms are imbedded in parental smoking, and therefore it is difficult to identify them as separate smoking cognitions that affect smoking intentions strongly.
One of the unique features of this study refers to the full-family design. Except for a few differences between older and younger siblings, the pathways for both siblings were similar over the models. The absence of differences between older and younger siblings may be explained by the fact that siblings did not differ much in age. Over the different models, however, the pattern shows us that parent-child communication about smoking seems to be more important for younger than for older siblings (Van der Vorst et al., 2005) . Although we could not test for differences between the models, a consistent pattern of pathways was found over the eight models. Moreover, the full-family design contributes to the reliability of the information, because it does not depend on one reporter.
The results of the present study elaborate on earlier studies on communication about smoking that emphasized the importance of a more sophisticated conceptualization of communication, rather than solely measuring the frequency of communication. It supports the notion that in communicating about smoking, parents should focus on how they communicate rather than on the frequency of communication (Harakeh et al., 2005) . Communication between parents and their children should be characterized by openness, acceptance, and mutual respect of each other. Furthermore, the present study has clearly shown the surplus value of longitudinal studies, showing that in particular the quality of communication affects smoking cognitions.
Limitations
Although the present study clearly demonstrates how parental communication affects adolescents' smoking cognitions of the Theory of Planned Behavior, some shortcomings should be addressed. For instance, the present study showed the indirect effects of communication on smoking through cognitions; however, this picture is incomplete. Communication may also have an effect on smoking through other factors (e.g., affect). Second, generalizability of the results from this study is limited, because we only focused on traditional Dutch families, including both parents and two children. It might be interesting to examine parental communication in different family contexts, such as single-parent families. The results of the present study imply that smoking cognitions in younger adolescents are more affected by parental factors, whereas other influences become more important in forming smoking cognitions in older adolescents. Because this is in line with the literature that shows a shift from parental influence to peer influence in the nature of adolescent smoking, it might be interesting to study this process by focusing on trajectories and transitions (e.g., Flay, Hu, & Richardson, 1998) . To accomplish this, more waves of data are needed and different research strategies would have to be applied, such as latent-growth models.
Conclusions
An important lesson to be learned from the present study is that in shaping adolescent smoking cognitions, it is more important how parents talk to their children about smoking rather than how much or how often. Mass media prevention campaigns should focus on establishing a growing parental awareness of the importance of cognitions, which requires a shift in perspective. Although the perspective of parents may be on exerting direct influence, parents need to become aware of the fact that in influencing the adolescent's behavior, effects of parenting practices are not just restricted to direct effects on adolescents' behavior. If parents acknowledge the indirect effects of their parenting practices, then they will be more likely to affect their child's behavior on a more subtle level by communicating about smoking. By talking with their children about smoking in an open, constructive, and respectful way, parents are most likely to shape their children's smoking attitudes; because cognitions such as attitudes are immediate antecedents of behavior, parents may be able to indirectly prevent their children from smoking. Note. M ϭ mother; F ϭ father; o ϭ oldest child; y ϭ youngest child.
